COLUMBIA LIBRARIES OFFSITE 


wii 


R 5a 


016.62 5[3 


Olo.0 2515 S. ie 


Columbia Civersitp 
inthe Citp of Hew Pork 


SCHOOL OF LIBRARY SERVICE 


016.62515 
Rivlin, J.B. 


Hudson river tunnels; an 
annotated bibliography. 


Cy A, ywodd_ 0 L 
Asa wy, Vets 3? 


“« 


, 


mT 
Oo L, ") e a Kre Sa Vie. 


/o-8 ‘ 
ee: wiitelecSt, 
mS 
j Woe TO NOV G6 lub 
AY 


NOY. 98) 
ia[2/A &. 
DES3 1964 T0 DEC 17 1964 
he 


12/2 & 
85 


wéhn J Bree SK yn é.. 
fot” ia SS 


ft f / 0% ¢ 


THE HUDSON AIVER TUNNELS 


SPECIFICATIONS 


FOR THE 


UNDER THE 


HUDSON RIVER, 


ALBANY, N. Y. 


——al + © 4+ > > - 


BY R. HIGHAM, CIVIL ENGINEER. 


al + 6 4-+> >¢- a - 


ALBANY : 
WEBD, PARSONS AND COMPANY. 


1853. 


THE HUDSON RIVER TUNNELS 


AN ANNOTATED BIBLIOGRAPHY 


Cempiled by Joseoh B. Rivlin 


New York 


193E 


CONTENTS 


Intreductien . . « « 
Chrenelegy ..e « « e 
Beeks and pamphlets. 
HNen-technicals, « . 6. + + ss ee ee 


Hudsen-Manhattan railread tunnel. 
Pennsylvania reilread tunnel. . . 
Helland vehicular tunnel. .... 
Midtewn vehicular tunnel. . . e . 


Technical, eo @ @ 


General « « e 
pesign ..e. 
Censtructien: 
Caissen. . 
Feundatien 
Lining .. 
Reads. « . 
Shield . . .e 
Surveyinzt.e « « e« ee ee 
Werkine and health conditions. 
Special preblems: 
Esuipment and maintenance. 
Lien ine 66 es 6 5 es oe 
Ventilation. . « « e e « e 


Bibliographies SS oe et ee ee 


Authe? i9G66. 4 6-633 te 


INTRODUCTION 


This list centains selected references ts the technical literature, 
in English, relating te the tunnels censtructed, sr in pregress under 
the Hudsen river between New Yerk and New Jersey. I have excluded 
articles appearing in general “"pepular” periedicals, and debative ~ 
material en bridge versus tunnel’ rurther limitations exclude extengions 
ef the tunnels inte the mainland, cress-tewn, and under the Hast river, 
New Yerk city, and all references te tunnels planned, but en which 
censtructien has net yet begun.* 


In general, tws pelicies have been fsllewed for selection: - 

(1l)- An histerical recerd ef the pregress sf censtructien. 

(2)- The inclusien sf seme material duplicated in several peri- 
edicals, efifering a selection fer general libraries which may net 
subscribe ts all the serials referred te in the list. 


ihe histery sf tunneling under the Hudsen really begins with the 
experimental undertaking ef Haskin in 1869=--the first major appli- 
catien ef cempressed air in under-water tunneling-- and centinues with 
the Midtewn-Weenawken tunnel, new in pregress, We cm enly refer te 
the exhaustive researches carried sut in the rennsylvania railread 
tunnel prejects; and further remark that the Helland tubes were almost 
pieneer experiments in the ventilation ef tunnels ef their type. 
Althsugh this bibliography has a strictly lecal limitation, it seen 
became evident, in the precess ef cempilatien, that a review ef cen- 
structien under the Hudsen river includes a recerd ef centempsrary 
metheds ef subaguesus tunneling in general. 


I believe the arrangement by tepic sheuld be useful, as Hudsen 
tunnel prectice can be applied te the censtruetien of any under-water 
tunnels. The brief Chrenslezy is effered as an appreximate guide in 
the selection ef material relating te a particular tunnel. 


Yention ef the "Nerth river" refers te the seuthern part ef the 
Yudsen river, ferming part ef the harber eof New York. 


‘the bibliography ef the Municipal reference library includes 
material en the bridge-tunnel question. See Items 131-152. 

*Fer the purpese ef recerd, I sm including the facsimile title- 
page of the earliest pamphlet which | have feund relating ts a Hudsen 
tunnel planned but not yet censtructéd. See Plate I (frentispiece). 


CHRONOLOGY 


HUDSON-MANHAT? AN RR. 


1874, Nevember, 
Dec. 15. 

1879, September. 

1880. July 21. 


Oct sber. 


1882- 
1887. 


1888, Mareh. 


1891. August. 
1902. 


1905. May. 
1908. reb. 25. 


1909. July. 


Censtruetien started. 

Werk stepped by injunctisen. 

Werk resumed after litigatien. 

First majer accident causes drewning 
ef 20 men. 

Recever bedies ef drewned men; regular 
ecenstructien resumed. 


Varieus perieds ef suspensien and 
resumptien ef werk; due te lack ef funds. 
Censtructien resumed under centract with 
Pearson and Sens, itd. 

Werk suspended ewing te lack ef funds. 
Censtructien resumed under direction of 
C.M.Jacebs fer N.Y. & Jersey RR. 

Begin censtruction ef Ssuth tubes. 
Official spening- Nerth tubes. 

ufficial espening-Seuth tubes. 


PENNSYLVANIA k.R. 


1904. April l. 
1910. NOVe 27. 


Censtructien started. 
Official spening. 


HOLLAND VEHICULAR. 


1920. Oct. 12. 
1927. Neve. 15. 


Censtructien started. 
Official spening. 


MID-TOWN VEHICULAR. 


1934. May 17. 
1938. 


Censtructien started. 
Estimated date of cempletioen. 


BOOKS AND AMPHLETS 


1880. 
DOWD, Olney 3. Safe and rapid mode ef tunneling the Hudsen 
and similar rivers... \.Y., Dicksen, 1880, 20p. illus. 
Description ef hid Dewd system. Extracts in: Engineering 
News, Vel, pPe562-63, 1880. 


1882. 

DRINKER, Henry 5S. Tunneling, explesive cempeunds, and reck 
drills. Giving the details sf practical tunnel work... 
comprising a review sf tunneling frem the reign of Rameses 
II, ta the present time. 2d ed. N.¥., Yiley, 1882. 1143p. 
illus. 

First ed., 1878, includes chapters en subaquesus tunneling, 
surveying, ventilatien and cests., the secend ed., enly, 
includes an article by Charles Kirchheff en the Hudsen river 
tunnel, (pe. 961-76). 


1885, 

BURR, S.- DeVere. funneling under the Hudsen river; being 
a descriptien ef the sbstacles enceuntered, the experience 
gained, the success achieved, and the plans finally adep- 
ted fer rapid and ecenemical presecution of the werk. WNeY., 
Wiley, 1885. 70p. 10 plates. 


1906. 

COPPERTHYWAITE, William Charles. yunnel shields and the 
use ef cempressed air in subaqueeus werks. jenden, Censtable, 
1906. 5389p. illus. 


Pages 159-72 describe the censtructien ef the Hudsen- 
Manhattan tunnels. 


STAUFFER, David MeNeely. Medern tunnel practice, illustrated 
by examples taken frem actual recent werk in the U.S. 
and in fereign ceuntries. A.Y., Eng. news pub. co., 
1906. 314p. illus. 


1909. 

JERSEY city (NeJsj. Free public library. Frem canee tos 
tunnel; a sketch ef the histery ef transpertation between 
Jersey city and New Yerk, 1661-1909. Jersey city,1909. 
lép. illus. 


BOOKS AND PAMPHLETS 


1910. 

7. NEW York tunnel extension; the rennsylvania railread. 
Descriptien ef the werk and facilities. NeYe, 1910. 
2V6 illus. 

Centains sixteen papers reprinted frem the American 
seciey of civil engineers. Transactiens, .v.68-9, 1910. 
An exhaustive analysis sf all stages in the construction 
ef the tunnels frem New gersy inte New Yerk, and alse 
the extensions ints Bresklyn and Queens,i.i., under the 
Kast river. «she fellewing Centents are sf papers en the 
nudsen river tunnels:--v.l. fhe N.Y. tunnel extension of 
the rennsylvania railread, by €.%. Kaymens.--xhe North 
river divisien, by C.M.Jacsbs.--the Nerth river tunnels, 
by 5.H.M. Howett and W.L.Brewn.--v.2. Discussien en 
papers.--Subject index.--Author index. 
fhe papers by Raymond, Jacebs, and newett have alse been 
printed in amer. sec. civil eng. +rec.) v.35,p.857-87, 
1909; ve56, Pe 154-63, p.690-840,1910, respectively. 


1912. 

8. GILBERT, Gilbert H., and sthers. vhe subways and tunnels 
of New yerk; metheds and casts. With an appendix on 
tunneling machinery and metheds, and tables ef engineering 
data. N.Ye, Wiley, 1912. 372p. illus. 

With Iucius i. Vightman and “illiam Lawrence Saunders. 
vechnical treatise on all phases ef censtructien ef the 
Hudsen-Manhattan: and Pennsylvania tubes, as well as 
of the East river and other tunnels ef the city. Includes 
brief histeries ef the prejects. 


PRELINI, Charles. ‘Tunneling: a practical treatise... 6th 
ed. NeYe, Van Nestrand, 1912. 3349p. illus. 
First ed., 1901. 


1917. 

PUBLIC service corpsratien ef New Jersey. Repert te the 
executive committee... on the prepesed vehicular tunnel 
between the cities ef Jersey city and New Yerk, by the 
special cemmittee appsinted ts» investigate the subject. 
Newark, NeJe, 1917. 157p. illus. 

Discusses the traffie need, feasibility and cest, 
including Results ef air analysis in experimental tunnel. 


1922. 

BRUNTON, David William, and John A. Davis. Modern tunneling 
ese With new chapters on railread tunneling by J. Vipond 
Davies. 2d ed. -N.Y., Wiley, 1922. 61l2p. illus. 

First ed., 1914, lacks the Davies chapters. Bibliosgraphy, 
Pe 3560-419,568-76. 


BOOKS AND PAMPHLETS 


1922. 
12. HEWETT, Bertram Majendie, and $. Jsehannessen, Shield 
and cempressed air tunneling. N.Y., MeGraw, 1922, 
465p. illus. 

Cemprehensive text~-beek on shield tunnels, emphasizing 
the basic principles and practice. Facts sbtained chiefly 
from the authers* “unbroken series ef sbservatiens com- 
menced during the censtructien ef the tunnels” of the 
pennsylvania railread under the Hudsen river. Includes 
chapters on histery, plant and equipment, progress and 
cest, survey, and compressed air sickness. siblisgraphies, 
De 37-52, 457-45. 


1927. 

JERSEY ubserver. Helland tunnel, histerical number, commemo- 
rating the spening ef America's only vehicular tunnel 
linking NeY. and New Jersey, Nev. 12,1927. Hobsken,N.yY., 
1927. 4 parts in 1. illus. 

Fully illustrated, feature supplement sf the newspaper. 


1928. . 
NEW Jersey. interstate bridge and tunnel cemmissien. Report. 
1909-27. ‘«trenten,NeJde, 1915-28. 
None issued in 1915 er 1918. Superseded by Pert of 
New. terk autherity. Annual repert. 


19350. 
NEW Yerk (state). Bridge and tunnel cemmission. Hepert. 
1906-29. Albany, 1907-30. 
Superseded by rert ef New Yerk authority. Annual report. 


STURTEVANT, BeFe, Co. ‘the eighth wender. Besten, Sturte- 
vant ce., 1950. 68p. illus. 

Written by Carl C. Gray and H.F. Hagen. vepularly written 
histery and description of the werk, with special emphasis 
en the ventilatien equipment manufactured by the cempany. 
Alse reprinted; see item 41. 


1931 e 
PORT of New Yerk autherity. kepert en preliminary inves- 
tigatien fer midtewn Hudsen tunnel between Manhattan,N.yY. 
city and Weehawken,N.J. Jan. 9, 1951. Albany, 1951. 
23D illus. 
includes repert ef the chief engineer, 0.H.Ammann, on 
traffic studies, surveys, designs and financial studies. 


1933. 
pORT of New Yerk authority. wxidtown uudsen tunnel. 
Gentract wHT lA"5. NeYe, 19535. 
Jentents.--lA. River berings.--2. Cast iren and steel 
tunnel lining.--3. jelts,nuts and washers fer tunnel 
lining. 


BOOKS AND PAMPHLETS 


1934. 


19. PORT of New Yerk sutherity. Annual repert. 1-14, 1921- 
1934. Albany, 1922-35. 


HUDSON-MANHATTAN RoR. TUNNEL 


1879. 
tHE HUDSON river tunnel. (Eng. Ne 6:391. Nev.29,1879), 
Summary of werk dene te-date. 


1880. 
THEHUDSON river tunnel. \Enge Ne 7:248-50, July 24,1880}. illus. 
A reperter summarizes the pregress en the tunnel, and nar- 
rates his ewn experiences during a trip threugh the tunnel. 
Brief cemment by engineers en the accident. 


THE HUDSON river tunnel. (Eng. Ne 7:272-735,279. Aug.,1880). 
Edit serial cemment on efferts being made tsa recever the 
bedies of the drewned workmen. 


1886, 
THE HUDSON tunnel experiment. (Eng. Ne 15:297, May 8,1886). 


Editerial comment questioning Haskin’s claims in his 
suit against Andersen for infringing his "pilst tunnel” patent. 


1889. 
THE HUDSON river tunnel. (Eng. Ne 22:3518. Oct. 5,1889). 
Anneunces werk te be resumed under Fewler and Baker. 
Figures ef pregress te-date. 


1890. 

PROGRESS ef the great railway tunnels under the Hudsen river 
between N.Y. and Jersey city. (Sci. Amer. 65:279-80. Nov. 
1, 1890). illus., plan. 

Brief resume ef the history te-date,deseriptien ef the 
shield, and method ef carrying en the werk. 


{HE HUDSON river tunnel. (Sci. Amer. 89:132-55. 1905). illus., 
plan. 
Summary ef pregress te-date. 


1904. 
BURR, SeDeVe Notes on the early histery ef the Hudsen river 
tunnel. (Railr. gaz. 46:421-22. 1904}. 
Narrates a few incidents during the early censtructien. 


HUDSON-MANHATTAN 


' 28. 


1904. 
THE HUDSON river tunnel. (Sci. Amer, 90:255-54, 1904), 
illus.,map. . 
Feature article, a brief summary of the completed preject. 


VHE ORIGINATOR of the Hudsen river tunnel. (Eng. N. 51:545, 1904), 
Review of D.C.Haskin’s relatiens with the Hudsen tunnel. 


1905. 
PROGRESS ef the N.Y. tunnels and subways. (Sci. Amer. 95:459-61, 
Dec. 9,1905j¢ illus. 
Summary ef pregress te date; brief explanatien of surveying 
methed in building the tunnel argsund a curve. 


1908. 

BURR, S-D.V. The tunnels ef the Hudsen cempanies. (asmer. 
inst. mining eng. Bimenthly bull..no.e20,p.255-74, March 1908). 
illus. ,diagrs.,map. 

Nen-technical,histserical narrative ef the cempleted tunnels. 


{HE CROOKEDNESS ef the Hudsen tunnel. (Sci. Amer. 98:178, 1908). 
Editerial explaining the distertiens as due te the crushing 
ef the shell ef the eld Haskin tunnel. 


JACOBS, Charles Me. The engineering difficulties ef the Hudsen 
and Manhattan tunnel. (Railr. gaz. 44:399. 1908}. 
Mentions the mere striking preblems which had been sslved. 


THE OPENING ef the first Hudsen tunnel. (Eng. Ne 59:250-54, 
1908) a illus.,map. 
An histerical chrenslegy, fellewed by a cendensed review of 
the cempleted werk. Letter frem Walten 1. Aims sffers seme 
cerredted figures for the shield (p.259). 


PENNSYLVANIA KeRe iSUNNEL 


1904. 
THE PENNSYLVANIA tunnel at N.Y. city. (Sei- Amer. 90:42, 
1904). plan. 
Outline ef the lecatien andpregress of the tunnel. 


1905. 
THE NEW Jersey tunnels and subways. (Sci. Amer, 95:122-25, 
1905}. Mape 
Describes the relatiens ef the tunnels and railways te 
the N.Y. subways. 


1907. 
(HE ENGINEERING staff ef the Pennsylvania R.R. Hudsen river 
tunnels. (Eng. Ne 57:249, 1907). 
Greup phetegraph. 


PENNSYLVANIA RR. 


1910. 

58. INAUGURAL ef the 4.Y. extension of the Pennsylvania railread: 
epening ef the passenger statien. (Eng. N. 64:267-75. 1910), 
diagrs.,illus.,map. : 

Brief history and deseriptien ef the completed structures; 
dimensiens sf the tunnels. diterial: p. 284. 


HOLLAND VEHICULAR TUNNEL 


1920. 
OPPOSE twe-line Hudsen vehicle tunnel. (Eng. N. 84; 595-94, 
March 18,1920}. 

Develepments at a public meeting held by the Nati enal 
highway traffic asseciation, and the resslutien that in- 
vestigatiens should be made ef a larger tunnel than the 
ene being then contemplated. 


1922. 
SPECIFICATION details ef Hudsen river vehicle tunnel. (Eng. 
Ne 88:574-75, 1922). diagrs. 
Brief summary of the centracts fer construction of the 
twin tubes. 


1930. 

GRAY, Carl C,, and H,F.Hagen. The eighth wender: the Helland 
vehicular tunnel. (Smithsenian inst. Ann.repert, 1929/30. 
Pe 577-607 } « diagrs. ° illus. »maps, plans. 

Reprinted, with seme emmissiens, frem the pamphlet ef the 
Sturtevant co. See item 1é. 


MIDTOWN VEHICULAR TUNNEL 


19350. 
PLAN secend highway tunnel under Hudsen river. (Eng. Ne 104: 
454-56, 1930), diagr.,maps. 
fhe plans ef the Interstate jeint tunnel cemnissieon com- 
pared with these sf the rert authesrity as te lecation and 
cests; additional data:p.531. 


1934. 
SECOND vehicle tunnel te be built at Ny¥, (Eng. Ne 112:515-15, 1954), 
diagr.,mape 
Outlines majer features planned in the contracts. 


1935. 
MEN against the river. (Pep.mech. 63:402-05. Mareh,1955). illus. 
Experiences during a visit “belew", with a brief sutline of 
the preject. 


GENERAL 


1860. 

SPIELMWANN, Arthur, and C.B.Brush. the Hudsen river tunnel. 
(Amer. sec, civil eng. Trans..9:259-77, 1880} diagrs.,illus., 
tables. . 

’Tregress of censtructien up te May 1880. Discusses the shaft, 
air leck, lining, heading and atmesphere. Also in Eng. N.,v.7, 
P- 265-67, 1880, (complete text, emmitting seme illustrations). 


1882. 
THE HUDSON river tunnel--the N.Y. werks. (Eng. N. 9:306-08, 1882). 
diagr.,and inset. 
Descriptien of the caissen, bulkhead,and C.¥,Clift sand pump. 


SMITH, William Seey. the Hudsen river tunnel. (Amer. sec. civil 
eng. irans. 11:314-24, 1882), diaers. 
General description of the project and werk dene te date. 
Emphasis en application ef cempressed air in the censtruction. 


1903. 
tHE HUDSON river tunnel (Eng. rec. 48:95-96, 1903). diagrs.,illus. 
Histery ef the censtruction, and sutline ef the equipment; detail 
of the Roebling cable-hauling system of the north tunnel. Also, 
abstract, in Eng.mag., v.25, p.909-12, 1903. 


1906. 

FORGIE, James. fhe censtructien ef the Pennsylvani R.R. tunnels 
under the Hudsen river at N.Y. city. (In twe parts). (Eng MN. 56: 
605-14, 1906; 57:225-34, 1907). diagrs.,illus.,tables. 

vart ls funnel design,lining and plant. Part 2s Driving 
the tunnel. 
Fully illustrated description of the metheds and working cenditiens. 
includes chapters en survey werk, the shield, and surface 
plant. Tables ef the staff organization, and rates of progress. 
Editerial comment: v.56,p.19; v.57,p.245. 


1910. 

JACOBS, Charles Mattathias. fhe Hudsen river tunnels of the 
Hudsen end Manhattan cempany. (Inst. civil eng. Minutes of 
prec.  181:169-257, 1910). diegrs.,tables. 

Exhaustive paper en the tunnel by the chief engineer who 

saw the werk te completion. ‘echnical sections include discussion 
ef the caissen, stability of the tunnels in silt, statiens and 
cest. 


1915. 
SNYDER, GeD-. Subaquesus highway tunnels. (Amer. sec. civil 
eng. Trans. 78:252-311. 1915). diaers.,maps,plans. 
uargely a Compilation ef “published facts relative te all 
the subaqueeus highway tunnels in the werld". -azes 276-77 
refer te the N.Y. preject. 


GEXERAL 


51. 


1917. 
TUNNEL under the Hudsen designed fer vehicular treffic. 
(Eng. N. 76:152955, 1917), diagrs.,map, 
Summary ef recommendations ef the Board of engineers in 
its repert to the Public service corporation of N.J. 


1919. 

THE PROPOSED N.Y. and N.J. vehicular tunnel. (Amer. soc. 
Civil eng. Prec. 45:249-500. 1919}. diagrs.,illus. 

Informal discussion of the merits of various types of 

tunnel construction. Shert histery of the prepesed Hudsen 
tunnel by E.A-Byrne. J.F. O'Rourke explains his proepesed 
plens. Summary by Charles £, Fewler in Sci.amer.,v.120, 
p.557,558, April 5,1919. 


SCHREIBER, Martin. Vehiculer tunnels under the Fudsen 
river. (Franklin inst. Jour. 187:273-88) March,1919\. 
diagrs.,map. : 
Geod histerical summary of the Hollend tunnel te date, 
discussing the several plans propesed, including the different 
ventilation schemes and tests. 


1920. 
LARGEST American shield tunnel designed te carry vehicular 
traffic under Hudson river. (Eng.N. 84:557-3564, 1920), diagrs. 
Summary ef C.M,Holland’s report te the N.Y. and N.J. tunnel 
commissions. Estimates of traffic, economical size, types of 
tunnels considered and cests. 


1924. 
BUILDING the Hudsen river vehicle tunnel. (Eng. N. 92:798-803, 
1924). diagrs.,illus.,map. 
Summary of the methods in “driving” the tunnel. Incoludes 
figures ef cests as affected by changes in structural design, 


1927. 

SKINNER, Frank ¥. The Holland vehicular tunnel under the 
Hudsen river. (Engineering. 124: 601-6,667-71, 755-38, 1927), 
Giegrs.,illus.,maps. 

Te¢hnicel features ef design, shields, shafts, safety 
precautions, end ventilation. Abstract in Can. eng. v.35, 
pe 579-82. 1927. 


1928, 

SKINNER, Frenk Y. Design, equipment and censtruction of Helland 
vehicular tunnel. (Conn. sec. civil eng. Peppers and trans. 
1928, p. 91-114). illus.,mep. 

Summary of difficulties encountered in the planing and 
building ef the tunnel. 


DESIGN. 


1881 
THE HUDSON river tunnel. (Ene. N. 8:518-20, 1881),/ diagrs. 
Describes the adopted plan of the asst. engineer, 3.H,Finch. 


1901. 
A NEW subaqueous viaduct. (Eng. Ne 45:255-57, 1901}, diagrs. 
Description, by F.W.Lepper, of features and practicel 
Getails of F.W.Fitzpetrick’s system for a deuble track 
railway line across the North river at N,Y.city. 


1906. 
THE PENNSYLVANIA railread tunnel under the North river, at 
N.Y.city. (Eng. N. 50:351-39. 1903), diagrs. 
betailed plans fer the Manhattan and N.J. section, and 
the North river tunnel section. Specifications fer materials 
used in censtruction. 


TUNNELS fer the N.Y. city terminus ef the Pennsylvania and. 
Leng Island railroads. (Eng. rec. 48:450-55, 1903) disegrs. 
Outlines the technical features of the Nerth river divisions. 
Pages 456-60 centinue the description of the Fast river sections. 


CAISSON 


1880. 
THE CAISSON of the Hudsen river tunnel. (Eng. N. 7:319-20. 
1880}. diagr. 
Perspective drawing with brief description. 


1908. 

TORRANCE, ".eMe Special cencrete structures in the Hudson 
river tunnels. (Testern soc. eng. Jour. 13:632-61, 1908}. 
diagrs.,illus.,map. 

Design and censtruction, with reinforced cencrete, of the 
caissons on the N.J. side of the Hudsen-Menhattan railroad, 


1921. 
SKERRETT,Rebert G. The Hudsen river caissens. (Sci. Amer. 
125:252. 1921), illus. 
Non~-technical description, including dimensions. 


LAUNCH Caissen fer N.Y. vehicle tunnel shaft. (Eng. N. 89:1042, 
1922} illus. . 
Explains temporary suspension ef driving due to a "blow", 
and reviews status ef the preject up to launching of the caisson. 


FOUNDATION 


1887. 
THE CENTERING in the Hudsen river tunnel. (Eng. N. 18:57. 1887}, - 
diagrs. 
Briefly illustrates the methed fer adjusting or keying 
the arch. 


1902. 
RENO, Jesse . A method fer strengthening the Hudsen river 
tunnels. (Eng. N. 48:545, 1902), 
letter, describing his plen for a supporting cantinuous 
girder under the tunnel. 


1903. 

MANHATTAN and Weehawken shafts ef the Pennsylvm ia railroad 
tunnels under the North river. (Eng. rec. 48:601, 1903), 
illus. 

Summerizes the contracts, and mentions the preblems faced 
in censtruction. 


RENO, Jesse ". An alternative plan ef pile supperts fer the 
Pennsylvania ©.R. North river tunnel. (Eng. N. 50:392-93, 
1903)/ disers. 

Fis propesed system for driving wesden piles by hydraulic 
pressure. 


1904, 
DRIVING a test pile for the Hudson river tunnel. (Sci. smer. 
90:524, 1904}, diagr.,illus. 
Studies made previous te the use ef piles as support fer 
the Pennsylvania tunnels in silt. 


19235. ' 
DRIVING 250-ft. piles fer Hudsen river tunnel. (Eng. N. 90: 
242-48, 1925}, diagrs.,ilius. 
Special problems of feundation, design and construction of 
the N.J. ventilation shaft. 


RECORD job of pile driving. (Sci. Amer. 128:396-97, 1923). 
illus. z 
Nen~technical descriptien of methods; includes dimensions 
end sectional views. 


SKINNER, Frank W. Vehicular tunnel shaft's deep foundation. 
(Eng. & Contr. 59:165-40, 1925), diagrs., illus. 
Discusses the preblem ef design, installation and methods 
finally adopted fer the special pile type ef foundation. 


FOUNDATION 


1924, 
69. DRIVING piles fer Hudson river tunnel. (Can. eng. 46:495-98, 
1924)/ diagrs.,illus. . 
Describes method of sinking piles for the New Jersey 
ventilation shaft. 


LINING 


1890. 
THE SEGMENT erecter ef the Hudsen river tunnel. (Eng. N. 
24:459, 1690)¢ diegrs. 
EXplains seperation ef the Meir device for putting inte 
piace the iren segments fer the tunnel lining. 


1892. 
THE CAST iron lining of the Hudsen river tunnel. (Eng. N. 
27:609-10. 1892)4 
Discusses preblems ef cracking ef the tunnel lining. 
Remarks (letter) by William R.Hutten:p. 660. 


1905. 
WATERPROOFING the Pennsylvania R.R. tumnels at N.Y. (Eng. N. 


53:691, 1905). 
Revisions (sect. 297-98) ef specifications fer the tunnel 


werk. 


1920, 
CONCRETE bleck vehicular tunnel investigation. (Public works. 
48:549-51, 1920), 
Summarizes Cen. Geethals' arguments fer concrete blocks 
construction as effering the same structural strength at 
one-third to one-half the cest ef cast iren linings. 


CONTROVERSY ever cencrete-bleck construction. 
(Eng.N. 84:624-26. March 25,1920). 

Divergent estimates a:d views expressed in the course of 
public hearings. Statements of C.M.Helland rejecting the 
concrete-block plan, and J.F.0'Rourke's estimites ef compa- 
rative costs ef cencrete-block and cast-iron linings. Editorial 
comment during an early stage ef the centrgersy:March 18, 
peS52-55. 


FORGIE,James. Hudsen vehicle tunnel designs. (Eng. N. 84: 
977-78, May 15,1920). 
Relevant to the Geethals-Helland centreversy, a letter des- 
Cribing the character of the tunnel lining ef the Pennsylvania 
railroad tubes. 


LINING 


1920, 
76. GOETHALS, Geerge V. Hudsen vehicle tunnel discussed by Gen. 
-_ Geethals. (Eng. N. 84:729-32, april 8,1920). 
Cendensed frem his Memorandum addressed te the joint 
tunnel cemmissions. "A clear statement of his attitude 
teward trench-method tunnel constructien for the present enter- 
prise, and ef the ...cencrete-bleck ‘Goethals’ plan‘ tunnel", 


JOHANNESSON,S. and B.H.M.Hewett. WNetes en tunnel lining for 
soft greund. (Amer. sec. civil eng. Trans. 83:1822-1918,. 
1920}. diagrs.,plates. 

"The cenclusisns here arrived cerrespend clesely toe the 
actual behavior of tunnels driven through North river silt”. 
"ith discussion. ; 


1922. 
TUNNEL segment casting methesds. (Peundry. 50:137-41. 1922). 
diaers.,illus. 
Manufacture of the castings for the iron segments of the 
tunnel lining. 


1925. 
LINING pf ocedure in Haland vehicular t unnel. 
902-07, 1925) diagrs.,ilius.,map. 


Full descriptions of the finishing operations incident 
to lining first with cencrete and then with glazed tile. 


ROADS 


1925. 
Vehicle tunnel under Hudsen river paved with grenite. (Eng. 
N. 95:726-27, 1925). diagr.,illus.,map. 
Prices, dimensions end construction of the granite 
belcks for the readway, and paving methods. 


1926. 
BUILDING deuble-decked highway in trap reck cut. (Eng. Ne 
97:415-16. 1926), diagr.,illus. 
Special excavation and cencreting procedure required 
fer the N.J. highway approach toe the tunnel. 


SHIELD 


1890. 
THE SHIELD fer the Hudsen river tunnel. (Eng. N.25:257,. 
1890). diagrs. 
Explains seperation of the Baker shield. 


SHIE 
1890. : 
85. THE HUDSON tunnel shield, (Eng. Ne 24:54-55, 1890), illus. 
Description and detailed illustrations of the frame and 
cutting edges, diaphragm, and the nearly completed shield. 


1902. 
A FREEZING precess fer building the river tunnel of the 
Pennsylvania 8.R. at N.Y. (Eng. Ne 48:472-73, 1902), 
Explains the preposed plan ef Charles Seeysmith. 


1904, 
BURR, S.D.V. The Hudsen river tunnel. (In two parts}. 
(Iron age. v.75),June 2, p.l-5; June 9, pel-2..1904). 
diagr.,illus. 
Compares the earlier methods of pilset and shield with 
the newer methods ef censtructien wich carried the work te 
Completioen. 


THE REMARKABLE pregress ef the Hudson river tunnel fer the 
NeY. & NeoJ.ReR.Co. (Eng. Ne 52:420-21, 1904). illus. 
Summary ef the major preblems overceme, ine] uding 
several views of the siield. 


1907. 
HILDIGE, H.T. Mining speration in N.Y. city and vicinity. 

(Amer inst. mining enc. Trans. ~57:560-97, 1907)sdiagr.,illus. 
Methods and appliances of "mines" {i.e., tunnels) being 
developed in N.Y., especially the various types of shields 
used in the Hudsen Manhattan and ~ennsylvmia R.R. tunnels, 


1918. 
O*ROURKE, John F. Multiple-air-chamber shield for large tunnels. 
(Eng. N. 80:563-65,. 1918), diacrs. 
Explains how his application fer apatent follows fundamental 
principles ef shield constructien for cempressed air tunnels. 


29Zis 
HOLLAND, C.M., and Olaf Heff. Shield vs. trench methed for 
Hudsen vehicle tubes. (Eng. N. 86;764-66, 1921), 
Summary of the best peints of beth methods. wr. Hoff 
favers digging a trench in the bettom of the river, while 
Mir. Holland defends the methods of bering with a shield, (with 
excerpts from his repsrt to the Tunnel commissions). 


ye eae 


baer eines eee re Peace reer et Sanne 


URING recemt blowout in the Hudson Tunnel 

tuhe, when there was a sudden inflow of silt: and 
Water into the tunnel, the sufety screen served. its 
Purpose well. The two tubes, 30 feet in. diameter, are 
being driven throug the river nid by the com- 
Pressed air method, the inward pressure of the plastic 
mud heing counterbahinced: by the outward air pres 
Sure inst the mud. The tunnel is excavated: by 
Means of a massive steel shield or cap, which covers 
its forward end aud extends several feet. back over 
the completed portion of the tunnel, around which it 
its with a few inches clearance, The shield is ad- 
“tei by powerful hyd Hie jacks. which thrust it 
Wily through the yielding iad, 


HOW AN EMERGENCY SCREEN 


BLANKET 


rr 


MUD SEDIMENT 


The blowout was caused by the compressed air fore- 
ing its way back between the tunnel lining and the 
shield and escaping at the rear of the shield. At this 
point the mud was unusually soft. Under the action 
of the air it was churned up and thrown into suspen- 
sion, and the air broke through. This was accom- 
panied by an inflow of water to the tube, where it 
stendily rose, driving the men to shelter. To meet 
such an. emergency, there is a bulkhead, extending 
from the roof und covering the upper half of the tube. 
The water ean rise to the bottem of the bulkhead, 
but is restrained at that level by the air pressure. 
When the blowout occurred, the men had only te ran 
back to this shelter, from which they could escape 


AVED LIFE I 


through the airlock. The mishap was remedied by 
dumpin few b loads of stiff clay above the tube. 
The air pressure required within the tube is deter- 
mined by the pressure against the outside of the tube 
due to the loud of mud and water above it. For a 
given depth of the tube below water level, the pres- 
sure will be determined by the depth of the mud, since 
the mud weighs, say, 100 pounds, and the water 62.4 
pounds, per cubic foot. The depth of the water and 
therefore of the mud is determined by sounding 
the necessary air pressure determined accordi 
An undetected shallowing of the mud would reduce 
the load on the tube and here equilibrium being de- 
stroyed, the air would break: through, 


HUDSON TUNNEL BLOWOUT 


SURVEYING 


1912. 
NOBLE, Frederick C. Netes en a tunnel survey. (Amer. soc. 
civil eng. Trens.,75:68-111) 1912). diagrs.,maps,plates. 
Descriptien ef surveying methods used in construction of 
the Best river tunnels, 1905-08. G.D.Gnyder discusses the 
Hudsen=-Manhattan, and B,.F.Cressen the Pennsylvania tunnel 
methods, pages 80-90, and 91-92, respectively. 


1929, 
SURVEYS fer the Helland tunnel. (Amer.soc. civil eng. Proc. 
55:630-32,; 1929}. 
Abstract of discussion on a technical paper by C.L. 
Crandall. 


WORKING AND HEALTH CONDITIONS 
1890. yn 
A COMPRESSED air hospital. (Eng. N. 25:557, 1890), 
Describes the chamber devised by C.E.Moir. 


1909. 


JAPP, Henry. Caissen disease and its prevention. (Amer. 
sec. Civil eng. Trans.,65:1-57, 1909]. charts,diagrs. 
Studies made as engineer on the Pennsylvmia East 
river tunnels. Dr. J.Leomis and ’'.L.Sasunders discuss 
experiences in the Nerth river tunnels;p.29-52. Also 
published in its Preceedings, v.v5,p.678-400, 778-87, 

1909. 


1924. 
HOW an emergency screen saved life in Hudsen tunnel blew- 
gut. (Sci.amer. 151:5, 1924), illus. 
See Plate II. 


1928. 
HOPKINS, Albert A. Combating the "bends". (Sci.amer. monthly. 
1:528-29, 1928). illus. 
Discusses the dangers ef compressed-air illness, explaining 
the equipment, working conditions, and careful medical 
attention given to the werkers. 


EQUIPMENT AND MAINTENANCE 


1907. 
HAZLETON Hugh. Thenew steel cars sf the Hudsen companies. 
AReilrd. gaz. 42:851-34. 1907), diagrs,,illus. 
Outlines the design ef the Hudsun-Mm hattan Cars, summarizing 
tre more impertant features ef censtruction. 


1911. 
GIBBS, Geerge. Service equipment of the Pennsylvania tunnels 
and terminal,N.Y.city. (Eng.N. 66:402-06,452-05, 1911), diagrs., 
illus. : 
Describes the completed tunnel equipment, including ven- 
tilation,signal systems, etc. 


1921. 
TRAFPIC policies fer vehicular tunnels endorsed. (Eng. N. 
86:295-94, 1921). 
Summary of the Advisery transportation committee re- 
Commendations as to width of read, fire hazard, etc. 


1927. 
METHOD ef operating Hoellani vehicular tunnels. (Eng. Ne 
9g :700-03. 1927 } 2 illus. »pilan. 
Brief descriptien ef facilities in speratien,safety 


precautions ana persennel. 


ives. 
100. MAXWELL, J.P. ‘The master "mind" ef the Helland tunnel. 
(Elec. jour. 25:17-26. 1928) diagrs.,illus. 
pescribes the electrical circuits and signals for the 
Gentrol of ventilation and ef traffic. 


101. SINGSTAD,Ole. aA year's eperating experience with the Helland 
vehicular tunnel. (Eng. N. 101:942-45. 1928), diagr.,illus. 
Describes the traffice facilities and centrel system, and 
reviews the checks made on the ventilation and on the meve-~ 

ment of the tunnel in silt. 


LIGHTING 


1924, 

102. SHACKLEFORD, B.E.,and D.V.Atwatere Study of lighting for 
“ydsen river vehicular tunnel. (Illum. eng. sec. Trans. ” 
19:638-61, 1924). diagrs.,illus. 

Considers general requirements of tunnel lighting, with 
tests and results of studies fer the prepesed Helland 
tunnel. 


LIGHTING 
1927. 
103. ATYATER,D.”. Lighting of the Helland tunnel. (Elec. jour. 
24:547-51. 1927)/ diagrs.,illus. 
Detailed description of the equipment for illumination. 


VENTILATION 


1898. 

FOX, Francis. The ventilation of tunnels and buildings. 
(Inst. civil eng. Mimutes of prec., 156;1-88,) 1698). diagrs., 
tables. 

A Summary ef Centemperary practice on ventilation in general. 
Includes discussion by E.\/.Meir en practice in the Hudson 
tunnels:p.2o-26. Alss, Gentansed, in Engineering News, 42:1351- 
34, 1899. 3 


ivi0. 
105. DAVIES,J.V. Tests of ventilation in the Hudsen and Manhattan 
railread tumnels. (amer. sec. civil eng. Trens.,69:414-17) 
1910). diagr. Wye 
Letter, taking part ef the discussion on the N.Y.tunnels 
ef the Pennsylvmia railread. Includes tests en air re- 
sistance in the Hudsen-Manhattan tunnels. (Included in 


Item 7, reprint of this velume ef the Tramsactions}. 


1912. 
106. DAVIES,J.V. Air resistances te trains in tube tunnels. / (Amer. 
sec. civil eng. Trans. .75:982-1029. 1912). diagrs.,plates. 
Results ef experimental tests made in tunnels ef the 
Hudsen-Mahhattan and Pennsylvania R.P,. tunnels. “ith 
discussion. 


1918. 
THE PROPOSED N.J.-".Y. vehicular tunnel. (Heat.& vent. mar. 
vel5. April, p.25-53, 1918), diagrs.,map. 
Cenclusions drawn from tests on ventilation, made under 
the direction of G.Alleman at Swarthmore cellege. 


1919. 
108. THE PROPOSED vehicular tunnel under the Hudsan river. (Sci. 
Amer, 120:222-26, March 8,1919). illus. 
Favers the prsposed Geethals' tunnel plan as satisfactorily 
solving the preblem ef ventilation. 


VENTILATION 


1921. 

109. FIELDNER, AeC., and others. Gasoline lesses due te incomplete 
combustien in meter vehicles. (Jour. ind. & eng. chem. 
13:51-58,. 1921) diagrs.,illus.,tables. 

With A.A.Stranb and ¢.”.Jenes. Outlines the methods and 
results of the experiments held at the Pittsburgh experiment 
station tse estimate the percentage of carbon monoxide in 
the prepesed Melland tunnel. 


TESTS fix vehicle tunnel ventilation policies. {Ene. ¥F. 
86;602-03, 1921), 

Summarizes results ef experiments cenducted jeintly by 
the U.S. mines bureau and the N.Y.-".J. tunnel commissions. 
Letter from “alten T.Aims sugeests that the capacity of the 
ventilation system will preve toe small fer the needs of 
the tunnel, ({p.960-61). 


VENTILATION oe? the N.Y.-N.J. vehicular tunnel. (Amer. soc. 
heat. & vent. eng. Jour. .27:505-20, 1921).) diagrs.,illus., 
map, plans. 

Discusses the preblem, outlining the pregram fer 
experiments te be cenducted by the U.S-mines bureau. 


1922. 
SKERKETT, Rebert G. Research settles the problem ef tunnel 
ventilation. (Sci.smer. 126:169-70. 1922). diagrs.,illus. 
Outlines the experiments conducted at Illinsis univ.,and 
at Bruceten,Pa., ts determine the best system fer use in 
the Helland tunnel. 


1925. 
FLUSHING system advecated fer ventilating Helland vehicular 
tunnel. (Heat. & vent. mag. ¥.22. April,p.77-79.1925)4 plans. 
James $,Seymeur presents the advantages of an air current 
aleng the length ef the tunnel,as against the adspted system 
of cross ventilation from readway to ceiling. 


1926. 

FIELDNER, AeCe, and others. Ventilation ef vehicular tunnels. 
(Amer. sec.heat.& vent. eng. Jour, 32:17-36,79-100, 153-58, 
289-300, 387-404,479-86, 547-57 ,617~27, 658-78, 701-18, 757-66, 
817-32, 1926). diaers.,illus.,tables. 

Includes articles by A.C.Fieldner,G.® Greenslade, 4,¢C, 
Nowarth,G.¥.Jones,F.V.Meriwether,.R.O'Brien,J,.¥%.°aul, 
R.R.Sayers, A.A.Straub, and ¥,>.Yant. 

Detailed discussion ef all technical and medical phases of 
the subject. Presents a series ef reperts ef investirations 
made by the Mines bureau at its Pittsburgh experiment station, 
Yale university, and Tllinsis univeréity. Foot-nete references. 


VENTILATION 
L926. 

1415+ KATZ,S.H., and others. A carben monexide recerder and alarm. 
(U.S.Mines bureau, Tech.paper 555, 1926..55p.). disgrs., 
illus.,tables. 

With D.A.Reynelds,H.W.Frevert, and J.J.Bleemfield. 

Review ef data and tests made by the Pittsburgh experiment 
statien since the start sf experiments fer the Helland 
tunnel ventilatien in 1917. 


SINGSTAD, Ole. The Helland tunnel. (Amer. inst. min. & met. 
eng. Trans. 74:566-835, 1926). diagrs.,plans. 
Outlines the characteristice ef the ventilation system. 
“he same velume includes his cemment en: The Atkinsen 
fermula, calculations fer the ventilation ef the Helland 
tunnel, (p.281-82). 


1927. 

BEDVORTH, RoEe, and E,B.Dawsen, ‘ The ventilation ef the 
Helland tunnel. “(Elec. jour. 24:533-39, 1927),diagrs., 
illus.,map. 

weneral preblems ef ventilatien, with emphasis on the 
electrical meter equipment. 


STUDIES and metheds adepted fer ventilating the Helland 


vehicular tunnels. (Png. NW. 98:934-39, 1927), diagr., 
illus.,plan. 

Discussien ef the preblem, tests, ecuipment,and 
maintenance ef ventilation centrel. 


1928. 

KATZ,S.H., and H.W.Frevert. Chemical centrel ef ventilatien 
at the Hellend tunnel. (Ind.& eng. chem. 20:564-70, 1928 )« 
diagr.,illus. 

rrinciple ef the carben menexide recerder, and data 
ebtained during the first twe days ef seperation ef the 
Helland tunnel. 


1929. 
SINGSTAD,Ole. Ventilation ef vehicular tunnels. NeY.,1929. 
Paper read befere the Werld engineering cengress, skis, 
1929. Planning,results ef investigations, and summary ef 
the characteristics ef the dslland system. 


1930. 

DAVIS, AoC. Develspment ef the ventilation system ef the 
Helland tunnel. (Heat.-piping. 2:866-74, 1930). disgrs., 
illus. 

Keview ef the Mines bureau tests, and of the characteristics 
of the ventilation system. Excerpt in Demestic eng.,v.154, 
Feb.7, Pp. 83~4, 86,1951. 


VENTILATION 


1931, 
122. DAVIS,A.C. ‘The ventilatien of the Helland tunnel. (Eng. 
sec. Besten. Jeur. v.2,April,p.7-50) 1931). diagrs.,illus, 
Goeed summary of the tests fer, and characteristics ef 
the ventilation system; includes a brief outline ef the 
general features ef the tunnel. 
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